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Claims 



1 . A pharmaceutical delivery system for oral delivery of the antioxidants vitamin C and 
vitamin & Ao^^oBt gnjig^^ and a controlled ratio between vitamin C 

^5-^amd"vita^ characterized in that it has a 



slow release\)f vitamin C and a'flainreieas^^ vitamin E. 



20 



2. A pharmaceutical delivery system according to claim 1, characterized in that it 
is a system comprising a tablet comprising at least two non-identical delivery principles , 
10 wherein \ 

(A) one delivery principle comprises 

(i) vitamin C; \^ 

(ii) a pharmaceutically accepta^l€>f xcipient for controlling the slow release of vitamin 
C; and \ 

1 5 (iii) other pharmaceutically a6ceptab\e excipients; and 

(B) another delivery principl^xonjpflses 

(i) vitamin E; and 

(ii) pharmaceutically^cceptable excipients. 



\ \ 



3. A pharmaceutical delivery system according to claim 1 or 2, characterized in 
that the ratio between vitamin C and vitamin E in the blood plasma is from 1:1 to 3:1 . 



\ 



4. A pharmaceutical delivery system according to claim 3, characterized in that 
25 the ratio between vitamin C and vitamin E in\the blood plasma is about 2.2:1 . 

5. A pharmaceutical delivery system according to any of the preceeding claims, c h a r a c 

t e r i z e d in that the concentration of vitamin E\in human blood plasma is raised to at 

^ \_ ^ 

least 20 |amol/litre rp^fera bly)at least 30 iLimol/litre, such^^at least 40 or at least 50 

30 |Limol/litre , most preferably at least 55 ^mol/litre and the concentration of vitamin C is 

^ \ 

raised to at least 40 i^mol/litre; preferably) at lease 60s,}imol/litre,^uch as at least 70, 80 , 
90 |imol/litre, most preferably at least 100 famol/litre. 

6. A pharmaceutical delivery system according to anyjqfvthe preceding claims, c h a r a c t 
35 e r i z e d in that vitamin C is ascorbic acid and vitamin ^s selected from the group 




10 



15 



20 
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compnsirfg d-a-tocopheryl acetate, d-a-tocopheryl acid succinate, d-a-tocopherol, d-p- 
tocopherol\d-y-tocopherol, d-5-tocopherol, d-a-tocotrienol, d-p-tocotrienol, d-y-tocotrienol, 
d-5-tocotrienQ(l, dl-a-tocopherol, dl-a-tocopheryl acetate, dl-a-tocopheryl calcium 
succinate, dl-a\ocopheryl nicotlnate, dl-a-tocopheryl linoleate/oleate and all other 
possible derivativfes or stereo isomeric forms of the above compounds. 

7. A pharmaceutical ctelivery system according to any of the preceding claims, c h a r a c t 
e r i z e d in that the system delivers a daily dose of each of the vitamins corresponding to 
60 mg - 2 g of vitamin C sind 1 0 mg - 800 mg of vitamin E. 

8. A pharmaceutical delivery\systemyacaording to claim 7, wherein the daily dose of 



vitamin C corresponds to 100 rng^ .5 g\of ascorbic acid<^£u^^ mg - 1 gjiiost 
^p refer ably corresponding to 250^g^;;^o\mg of ascorbic acid ^greferably^ O rtig^^600^mg, 
TDarticularly corresponding to SOErmg of ascorbic acid. 



9. A pharmaceutical de\\\/ejy system according to claim 7, wherein the daily dose of 



vitamin E-corresponds tcfSO mg - 500 'mg of a-tbeopherolj such as)100 mg - 250 mg, most 
prefer^y^to 150 mg -200 mg of a-toco^herol,jp ^^ mg -190 mg, particularly 

corresponding to 180-185 mg of a-tocopherol, most preferably 182 mg. 



10. A pharmaceutical delivery system according to claim 7, wherein the daily dose of 
vitamin C and E is delivered by at least one dosage unitrsuch as^^to 8 dosage units, 



'^pr^ferabl^ at most 4 dosage units, such as at nrost 3 dosage units, preferably at most 2 
dosage units, such as 2 or 1 dosage unit, particularly 2 dosage units. 



11. A pharmaceutical delivery system according to claim 10, wherein the daily dose of 
vitamin C and E is delivered by 2 dosage unitseacf^dosage unit comprising i) from 
approximately 200 to 300 mg of vitamin CfsudTas 2^p,^2^, 250, 275, or 300 mg^ 



preferably 250 mg of vitamin C and ii) approximately 80 to 120 mg of vitamin E^ch as 



30 from 80 to 100 mgygreferably^about 90 mg, such as 91 rpg, 92, 93, 94, 95, 96, 97, 98, 99 
mg of vitamin E, preferably 91 mg. 



12. A pharmaceutical delivery system according to any of trae preceding claims, c h a r a c 
t e r i z e d in that less than 40% of vitamin C is dissolved after 1 hour under the 
jl^ 35 conditions of Test A, from 50 to 80% of vitamin C is dissolveq after 3 hours under the 
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conditio^ of Test A, and more than 90% of vitamin C is dissolved after 7 hours under the 
conditiona of Test A. 



13. A pharmaceutical delivery system according to any of the preceding claims, c h a r a c 
5 t e r i z e d in tnat at least 90% of vitamin E is dissolved in less than 30 minutes under the 
conditions of Test B,rsLiich asln less than 15 minutes. 



j/ji^Jf 14. A pharmaceutital delivery system according to any of the preceding claims^for 
^ > (^^^greveriti^ng or treating conditions^, diseases and disorders involving oxidative stress. 
10 ^ ^ 

15. A pharmaceutical \jelivery system according to claim 14, wherein the conditions, 
diseases and disorders\involving oxidative stress are selected from the group consisting 
of atherosclerosis, cancer type I ^i^abetes, type II diabetes, diabetic nephropathy, for skin 
damage, scar^is sue, c entral n ervou^ system disorders and degeneration, neural 
1 5 degeneratior^n^enera^^ fon exampl^in Alzheimer's Disease, for inflammation, 
fertility / fecundity diseasesSracl disoftd^Fsrconditions, diseases and disorders related to 



sun exposure, diseases anQ dj^i>rder^ related to ageing, for treatment and prevention of 
cataracts, for anticoagyl^^ron arvd nitrate-tolerance. 



20 16. A pharmaceuticafr delivery syste^m according to claim 15, wherein the conditions, 
diseases and disorders involving oxidative stress are selected from the group consisting 
of atherosclerosis, type I diabetes, type II diabetes, diabetic nephropathy, central nervous 
system disorders and degeneration, neural degeneration in^ene^H^u^^ 
in Alzheimer's Disease, conditions, diseases and disorders related to sun exposure, 

25 cataracts. 



17. A method of treatin g^ preve ntingj^xidaj^^^ disorders and associated diseases 

and conditions comprising the administration to an individual a combination of vitamin C 
and vitamin E in sufficient amounts so as to raise, the concentration.of-said vitamins in 
30 blood plasma sufficiently and to a ratio of from\l :1 to ^ilTpr^fe'^bly 2.2:1 , irTr^ot more 
than 8 weeks from the first administration. 




^/^sT^ method accordin g to clair 
administration, 'SuciTs^ within 6 weeljc^^^eferablyWithin 5 weeks, most preferably within 



herein the raising is within 7 weeks of the first 



35 4 weeks. 



V 



24504US2 



48 



19. A meftaod accordinglto any of claigTSjT Z to IS ^wherein the concentration of vitamin E 
is at least 2bi ^mol/litrel^^^^^l^t'l^s^^ least 40 or at least 50 

|imol/litre , mo^ preferably at least 55 |imol/litre and the concentration of vitamin C is 
raised to at Ieasr40 ^imol/litre, preferably at lease 60 |xmol/litre, such as at least 70, 80 , 
90 lamol/litre, most preferably at least 100 ixmol/iitre. 



20. A method accordingyto ^ny of cla ims ITtoT^, wherein the concentrations of vitamins 
C and E concomitantly present in the blood plasma are from about 102 to 142 jimol/litre of 
10 vitamin C and from about 46i^^to 65 ^mol/litre of vitamin^f^sucha^ 112 inmol/litre of vitamin 
C and 51 ju.mol/litre of vitamin>E, 122 iiimol/litre of vitamin C and 55.5 jamol/litre of vitamin 
E, 132 jamol/litre of vitamin C and 60 nmol/litre of vitamin E, or 142 ^mol/lit^e of vitamin C 



15 



and 65 jimol/litre of vitamin E^eib eciaKji p^^ concentrations of the vitamins in 
human blood plasma are 132 lumoVlitre of vitamin C and 60 |xmol/litre of vitamin E. 



21. A method according to any of/clair 



3, wherein the administration is of an at 



least once daily dose of dosage^ 
plain release vitamin E. 



inits opmprising slow release formulation vitamin C and 



20 22. A method according to claim 21 , wherein the slow release formulation releases less 
than 40% of vitamin C after 1 hour under the conditions of Test A, from 50 to 80% of 
vitamin C is released after 3 hours under the conditions of Test A, and more than 90% of 
vitamin C is dissolved after 7 hours under tha conditions of Test A and the plain release 
formulation releases at least 90% of vitamin E\is dissolved in less than 30 minutes under 

25 the conditions of Test^srsuclvas in less than 15 minutes. 



23. A method according to claim 21. wherein theVdaily dose of vitamin E corresponds to 



50 mg - 500 mg of a-tocopherol,^uch asjlOO mgV 250jjig^-rms^^^ 150 mg 

200 mg of a-tocopherol, preferably 175 mg -190 nig, particularly corresponding to 180- 



30 185 mg of a-tocopherol, most preferably 182 mg. 



24. A method according to claim 21, wherein the dailyjdose-of vitamin C corresponds to 
100 mg - 1 .5 g of ascorbic acid, such as 200 mg -(l^g, most preferably^corresponding to 
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250 mg -7T50 mg of ascorbic aci^^referably;300 mg -600 mg, particularly corresponding 
to 500 mg of ascorbic acid ^ 

25. A method according to claim 21 , wherein the at least once daily dose is of at most 8 
dosage unitsfsi^^ 6 dosage uni;tsr^u ch aj )at most 5 dosage units, such as 4, 

3, 2, or 1 , preferably 2 or 1, most preferably 2. 



26. A method according to claim 21, wherein the daily dose of vitamin C and E is 
delivered by 2 dosageVjnits each dosage unit comprising i) from approximately 200 to 300 
10 mg of vitamin C^^^^^200, 225, 250, 275, or 300 mg^::;^^^aWyr250 mg of vitamin C 
and 11) approximately 80 to 120 mg of vitamin E, such as from 80 to 100 mg preferably 
about 90 mg, such as 91 ma, 92, 93, 94, 95, 96, 97, 98, 99 mg of vitamin E, preferably 91 
mg. 



15 27. A method of treating or pr^ej^nti^^^ox ^ disorders and associated diseases 

and conditions comprising the dajh/adminlGtration to an individual at least one dosage 
unit comprising a combination oWrtamin CJafttfvitam E iq^suffic^ ^oun1[s'so^s to 



raise the concentration of satdyvitc 



IS in bipod plasma sufficiently and to a controlled 



ratio wherein said vitamin C is formulated in a^slow-release preparation and vitamin E is 
20 formulated in plain-release formulation. 



28^3jTiethod according to claim 27, wherein the controlled ratio is from 1:1 to 3:1, 
preferably 2.2:1 , of vitamin C to vitamin A as measured within 8 weeks. 



25 29. A method according to claim 28, whereih the concentration of vitamin E is at least 20 
|imol/litre, preferably at least 30 ^mol/litr^s^ch~i^at least 40 or at least 50 jimol/litre , 



most preferablyjft least 55^jxmol/litre and the concentration of vitamin C is raised to at 



least 40limol/litref^greferably^^ 60 ^mol/}{tre, such as at least 70, 80 , 90 )amol/litre, 

most preferably at least 100 inmol/litre. 



30 



30. A method according to any of claims 27 to 29, iMnerein the concentrations of vitamins 
C and E concomitantly present in the blood plasma are from about 102 to 142 ^mol/litre of 
vitamin C and from about 46 to 65 |imol/litre of vitamin^^E7^§Lai3^12 jimol/litre of vitamin 
C and 51 i^mol/litre of vitamin E, 122 jumoi/litre of vitarmn C and 55.5 lamol/litre of vitamin 
35 E, 132 |Limol/litre of vitamin C and 60 inmol/litre of vitamin E, or 142 ^mol/litre of vitamin C 
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and 65 mriol/litre of vitamirnE, especially prefecred concentrations of the vitamins in 



human blood plasma are 132 |xmol/litre of vitamin C and 60 ^imol/litre of vitamin E. 



31 . A methodNaccording to claim 27, wherein the at least one dosage unit is at most 8 
dosage units^^iGh3s::at"^ 6 dosage units.csj jch^ as^at most 5 dosage units, such as 4, 
3, 2, prT, prefej^ly^or 1, most preferably 2 dosage units. 



32. A method according to claim 27, wherein the daily administration is of daily dose of 
vitamin E correspond irig to 50 mg - 500 mg of a-tocopherol, such as 100 mg - 250 mg, 

10 most preferably to 150 rrm -200 mg of a-tocopherol^^ferabiy 175 mg -190 mg, 
^^^^irticu\ar\y corrjsponding\to 180-185 mg of a-tocopherol, most preferably 182 mg. 

33. A method according to cmim 27, v<merein the daily administration is of daily dose of 
vitaminjC corresponds to 10o\ig ;//5 g ^f ascorbic acid^i^^^^^200 mg - 1 g, most 

mg of ascorb ic acid, preferably 300 mg -600 mg, 
rbic acid. 



I^S^preferably corresponding to 25 

particularly corresponding to 5^0\mg of 



50f^ 



34. Use of a combinatiog/bf vitaminNC and v^amin^or the preparation of a drug or drug 



system for treating or preventing atherosclerosis or other diseases or conditions 
20 responsive to antioxidants, wherein said vitamins are incorporated in the patients blood 
plasma in high concentrations and in a controlled ratio, characterized in that the 
drug has a slow release of vitamin C and a normal release of vitamin E. 



35^AJse^Gcording to claim 34, c h a r a c tW i z e d in that thej[Btio between vitamin C 
25 and vitamin E in the blood plasma varies frokjn 1:10 to 10:1,^^^Lreferabl>^^^ 1:5 to 5:1, and 



especially from 1:1 to 3:1. 



30 



36: Usejaccording to claim 34, characterized in that the ratio between vitamin C 
and vitamin E in the blood plasma is about 2.2:1 A 

3"^^^^Use^^^ to any of the claims 34 to 36, c\h a r a c t e r i z e d in that the 
concentration of vitamin E in human blood plasma s raised to at least 20 |imol/litre, 
preferably at leas t-30Humol/litre^, suctv^s at least 40 



preferably^at least 55 |xmol/litre and the concentration of vitamin C is raised to at least 40 



or at least 50 |umol/litre , most 
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lamol/litre, preferably ^^tea^e 60 i^mol/litre, such as at least 70, 80, 90 lamol/litre, most 
preferably at least 100 ^rrk 





